Second-Order Ionospheres’ Effect in Precise Point Positioning During the Solar Minimum and the Solar Maximum Periods in Turkey  by Öğütcü, Sermet & Kalayci, İbrahim
 Procedia Earth and Planetary Science  15 ( 2015 )  669 – 674 
Available online at www.sciencedirect.com
1878-5220 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).













ZLWKLQ WKH VRODU PD[LPXP DQG WKH VRODU PLQLPXP SHULRGV ZKLFK DUH WKH WK GD\ RI \HDU  '2<   VRODU





WZRSURFHVVHV7KHGLIIHUHQFHVRI;<=&DUWHVLDQFRRUGLQDWHVZHUH WUDQVIRUPHG WR WRSRFHQWULF FRRUGLQDWHV QRUWK HDVW XS LQ














     E-mail address:VHUPHWRJXWFX#NRQ\DHGXWU
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibilty of the Organizing Commitee of WMESS 2015.
670   Sermet Öğü tcü and İbrahim Kalayci /  Procedia Earth and Planetary Science  15 ( 2015 )  669 – 674 
,QWURGXFWLRQ
,RQRVSKHUH LV RQH RI WKH PDMRU HUURU VRXUFHV LQ *OREDO 1DYLJDWLRQ 6DWHOOLWH 6\VWHPV *166 IRU SUHFLVH SRLQW





7KH IUHH HOHFWURQV LQ WKH LRQRVSKHUH DIIHFW WKH SURSDJDWLRQ RI *166 VLJQDOV UDGLR ZDYHV 7KLV HIIHFW LV
SURSRUWLRQDOWRWKHGHQVLW\RIHOHFWURQVLQWKHLRQRVSKHUHZKLFKLVFDOOHGWRWDOHOHFWURQFRQWHQW7(&IURPDVDWHOOLWH
WRDUHFHLYHU7KHVSHHGRIWKHFDUULHUSKDVHPHDVXUHPHQWLVLQFUHDVHGSKDVHDGYDQFHZKHUHDVWKHVLJQDOZKLFKLV














7KH ULQH[GDWDRI WKH ,*6VWDWLRQV IRU WKHFKRVHQGD\VZHUHGRZQORDGHGIURP6FULSSV2UELWDQG3HUPDQHQW
&\FOH&\FOH








6HUYLFH ,212/$% ,212/$% LV FUHDWHG E\ WKH FRRSHUDWLRQ RI +DFHWWHSH 8QLYHUVLW\ *HQHUDO &RPPDQG RI
0DSSLQJDQG%LONHQW8QLYHUVLW\5LQH[REVHUYDWLRQILOHVRIWKH,*6VWDWLRQVZHUHUHTXLUHGLQRUGHUWRREWDLQ7(&9


















PXFK ELJJHU WKDQ '2<  ,212/$% DOVR VKRZV 7(&9 RI ,QWHUQDWLRQDO *166 6HUYLFH ,*6 5HVHDUFK
*URXSRI$VWURQRP\DQG*HRPDWLFVJ$*((XURSHDQ6SDFH$JHQF\(6$-HW3URSXOVLRQ/DERUDWRU\-3/DQG
673 Sermet Öğü tcü and İbrahim Kalayci /  Procedia Earth and Planetary Science  15 ( 2015 )  669 – 674 
7KH&HQWHU IRU2UELW'HWHUPLQDWLRQ LQ (XURSH &2'( 7KHUH LV VWURQJ DJUHHPHQW EHWZHHQ WKH ,212/$% DQG
WKHVH VHUYLFHV DV VHHQ LQ WKH )LJXUH  )RU WKH '2<  WKH RWKHU VHUYLFHV¶ 7(& XQLW ZDV QRW DYDLODEOH LQ
,212/$%WKHUHIRUHRQO\HVWLPDWHG7(&9YDOXHVRI,212/$%DUHJLYHQ
*,36<2$6,6  UHVHDUFK VRIWZDUHZDV XVHG WR FDUU\ RXW GDLO\ 333 IRU HDFK GD\ ,Q RUGHU WR LQYHVWLJDWH WKH
VHFRQGRUGHU LRQRVSKHULFHIIHFWRQWKHHVWLPDWHGFRRUGLQDWHV333ZDVSHUIRUPHGZLWKDQGZLWKRXWWKHFRUUHFWLQJ
WKHVHFRQGRUGHULRQRVSKHUHHIIHFWIRUHDFKGD\7KHIROORZLQJSURFHVVLQJVWUDWHJLHVDQGPRGHOVZHUHLPSOHPHQWHG
GXULQJ WKH GDLO\ 333  VHFRQGV VDPSOLQJ LQWHUYDO  GHJUHHV HOHYDWLRQ PDVN DQJOH *OREDO 3UHVVXUH DQG
7HPSHUDWXUH  *37 WURSRVSKHULF PRGHO ,QWHUQDWLRQDO 5HIHUHQFH ,RQRVSKHULF ,5, PRGHO >@ NPKLJK
LRQRVSKHULFVKHOODQGILQDO*36RUELWSURGXFWV1$6$-3/2QO\WKH*36VDWHOOLWHVZHUHXVHGIRUWKHGDLO\333








$1.5   
1,&2   
,67$   













VRODU PLQLPXP DQG WKH VRODU PD[LPXP SHULRGV KDV EHHQ LQYHVWLJDWHG 7KH UHVXOWV VKRZ WKDW GXULQJ WKH VRODU
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